Endogenous mutagens derived from amino acids.
L-Cysteine, glutathione and the therapeutically used L-cysteine precursor, N-acetyl-L-cysteine, induced strong mutagenic effects in Salmonella typhimurium (reversion of the his- strains TA97, TA92 and TA104), when tested in the presence of subcellular kidney preparations. The tyrosine metabolites, levodopa (an ortho-hydroquinone) and homogentisic acid (a para-hydroquinone) reverted various his- strains as well. This mutagenicity did not require the presence of mammalian enzymes, and was relatively weak. The induction of gene mutations was also studied in mammalian cells (V79 Chinese hamster cells), using acquisition of resistance toward 6-thioguanine as the marker. L-Cysteine and N-acetyl-L-cysteine were found to be inactive, levodopa was weakly mutagenic, and homogentisic acid was strongly mutagenic (enhancing the mutation frequency 135-fold above background at an exposure concentration of 50 microM). This finding is striking as the urinary concentration of homogentisic acid is about 1000 times higher in patients with a genetic defect in homogentisic acid 1,2-dioxygenase (alkaptonuria). Genotoxic and carcinogenic effects of other amino acids and metabolites, reported in the literature, are discussed as well.